The accumulation of chloroform in rat blood and target tissues seems to be maximum 1.5 h after administration, and the apparent chloroform concentration is almost at baseline value 8 h later.
AddItional Keyphrases: in viva deposition of chloroform chloroform in drinking water
Several analytical methods have been developed for the quantitation of halogenated anaesthetics in animal tissues. Duncan (1) and Burns et al. (2) used reducing agents to convert the halothanes to halides, which in turn were determined photometrically.
Chloroform and other anaesthetics have also been determined by the infrared method (3, 4) . In this method, the anaesthetics are extracted by soaking the tissue in carbon disulfide for up to 24 h and distilling the extract to remove the dissolved lipids; the resulting distillate is then analyzed by infrared spectroscopy. Both the photometric and the infrared methods are time consuming and are sensitive only to milligrams per liter. More recently, gas chromatography has been used to determine chloroform in blood (5, 6 has also been used to analyze for chloroform and other halogenated hydrocarbons in blood plasma after enrichment in an adsorbent by a purge method (7). In 1974, Rook (8) showed that haloforms were found in the chlorinated natural waters. In 1976, a study on the reaction of chlorine with water-soluble organic compounds found that chloroform was the predominant haloform produced and that removal of organic compounds, possibly by air stripping, would minimize the haloforms in drinking water (9) . Chloroform and chiorophenol were reported to be produced by the decarboxylation of naturally occurring acids during chlorination (10).
Chloroform is reported to be nephrotoxic (11) and recently has been shown to be carcinogenic to rats (12) . 
Materials and Methods

Apparatus
We used a Model MT-220 gas chromatograph (Tracor, Inc., Teflon-lined screw caps were used for extraction.
Procedure
We homogenized 1 g of tissue in 5 mL of distilled water with 5 mL of methylcyclohexane, then transferred the homogenate into a culture tube with a Teflon-lined screw cap and shook the mixture vigorously for 10 mm. The methylcyclohexane layer, containing the chloroform, was separated from the aqueous layer by centrifugation for 10 mm at 4000 rpm. If any suspended lipid remained in the organic phase, we cooled the mixture in a slurry of solid CO2 and acetone to freeze the lipid. The tube was centrifuged again to sharply separate the two layers. We injected 1-4 zL of methylcyclohexane extract onto the gas chromatograph.
The chloroform peak had a retention time of 2.5 mm, after which it went through the electroncapture detector. The solvent peak and the effluent after the chloroform were vented, to keep the detector clean. We constructed a calibration curve from known amounts (2-400 pg) of chloroform in methylcyclohexane by plotting response peak height vs amount injected. The plot was linear over that range. A 4-iL injection of the extract gave a detection limit of 2 pg of chloroform, with a signal-to-noise ratio of 2. Thus the procedure of extracting 1 g of tissue with 5 mL of methylcyclohexane has a detection limit of 2.5 ng of chloroform per gram of tissue.
Reproducibility and recovery:
Six rats that had been used in a different study and were suspected to contain chloroform in their systems were killed, and the blood and other tissues pooled to obtain composite samples. Each of the composite samples was divided into two portions. Five replicates of each sample in one portion were assayed, from which we calculated standard deviations and reproducibility.
To other 1-g portions of blood, brain, kidney, liver, and fat we added 50. 8 needle. The control rats were given distilled water. All of the rats were killed 1.5 h after administration.
Blood, brain, kidney, liver, and fat were collected and analyzed for chloroform.
Time exposure: We gave eight rats 5 mL of water containing 0.5 mg of chloroform, and killed two rats at 0.5, 1.5, 4, and 8 h after administration.
Blood and tissues were analyzed for chloroform.
Results and Discussion
Because it is sensitive and selective to chlorinated hydrocarbons, we chose electron-capture detection for detecting the chloroform at the gas-chromatographic effluent. Two picograms of chloroform per injection could be detected at a signal-to-noise ratio of 2. The injection of methylcyclohexane tissue extract severely contaminated the detector, probably because of the presence of the lipid; thus, the response of chloroform was not reproducible.
To abate this problem, we allowed only the chloroform peak to enter the detector, venting the solvent and the rest of the column effluent by use of a four-port valve. A period of 20 mm between sample injections was necessary to obtain reproducible response. Presumably, within 20 mm most of the volatile solutes that could contaminate the detector were eluted out of the column. (14) . Table 3 shows the amount of chloroform in blood and tissues at various times after administration of 5 mL of water with 0.5 mg of chloroform.
When compared with values from the control rats in Table 2 the liver, deposition of chloroform in the tissues seems to be greatest 1.5 h after administration. Elimination may occur by excretion; however, metabolic conversion of chloroform into carbon dioxide and urea, as observed in rats (15, 16) , or into other metabolic products (17) is another pathway of elimination. We did not study metabolic excretion. The analytical procedure we present has been used successfully in the study of the formation of chloroform, in vivo and in vitro, in animals exposed to acute doses of free chlorine in the form of sodium hypochlorite solution (18) . In vivo chlorination, intended to reflect the chemical activity of high residual amounts of chlorine in drinking water and, eventually, the effect on membrane functions, shows the presence of chloroform in blood, brain, liver, kidney, and fat tissues 1.5 h after the intragastric administration of the sodium hypochlorite (18 
